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Introduction
Epilepsy is defined as a disorder of the brain characterized 
by an enduring predisposition to epileptic seizures [1]. It is a 
heterogeneous condition characterized by multiple possible 
seizure types and syndromes, diverse etiologist, and variable 
prognoses. Accurate classification is essential for several reasons 
[2].

Over the past several decades, significant advances in 
neuroimaging, genomic technologies, and molecular biology have 

improved the understanding of the pathogenesis of seizures and 
epilepsy. In addition, additional epilepsy syndromes have been 
delineated. As a result, existing International League against 
Epilepsy (ILAE) classification systems for seizures and epilepsies 
have become outdated and inadequate [3,4].

The ILAE Commission on Classification and Terminology proposed 
substantial changes to the 1989 classification system in 2010 and 
made further revisions in 2017 [5-7]. The current framework 
allows for diagnosis at four levels, depending on information 
and resources that are available, and also addresses the broad 
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Abstract
Objectives: Study prevalence of Arteriovenous malformation (AVM) in Apparently 
Idiopathic Generalized seizures (IGS) using Digital subtraction angiography (DSA).

Materials and Methods: It is Prospective study along 20 cases of IGS seizures. All 
patients underwent, Clinical examination, Full Lab. Investigations, EEG, MRI brain, 
MRA brain, Diagnostic Digital subtraction angiography (DSA).

Results: As regard types of generalized seizures, ten (50%) cases were generalized 
tonic clonic seizures, six (30%) cases were myoclonic seizures and four (20%) 
cases were absence seizures. For the twenty cases 16 cases (80%) showed 
generalized poly spikes and slow waves seen along all leads (Paroxysm of spikes 
and slow waves) on the other hand EEG showed unilateral persistent spikes for 
4 cases (20%) of cases with secondary late polyspike at all leads, on the other 
side corresponding MRI brain, MRA and MRV are completely normal in all cases. 
As regard DSA showed micro AVMs in 4 CASES (20%) cases (3 superficial right 
temporal, one superficial left parietal).Correlation between DSA findings and 
EEG findings, EEG spikes were seen at same side of corresponding Micro AVMS 
recorded by DSA.

Conclusion: Patients of Idiopathic generalized seizures with EEG with Focal 
persistent spikes and Normal MRI, MRA and MRV brain showed be further 
investigated with DSA for possibility of micro-vascular AVM changing the diagnosis 
and prognosis from idiopathic generalized to focal seizures with different 
management and prognosis too, answering the question is this truly idiopathic 
generalized seizures or not?
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concepts of etiology and associated comorbidities at all levels 
(Figure 1).

Idiopathic generalised epilepsy (IGE) is a common form of 
epilepsy, accounting for 20–40% of all epilepsies. IGE is clinically 
characterised by absence, myoclonic seizures, and tonic–clonic 
seizures with the electroencephalographic (EEG) pattern of 
bilateral, synchronous, and symmetrical spike and wave or 
polyspike and wave discharges. On the basis of the predominant 
seizure type and age of onset, the international classification 
recognises four main IGE sub syndromes: childhood absence 
epilepsy (CAE), juvenile absence epilepsy (JAE), juvenile 
myoclonic epilepsy (JME), and IGE with tonic–clonic seizures 
alone (GTCA) The term “idiopathic” is misleading, because it 
usually means “cause unknown,” which is not true here (Figure 
2). Adult onset occurred in 13% of our patients with IGE; this 
supports the existence of a clinically distinct syndrome, which is 
consistent with reports of other investigators.

Brain AVMs occur in about 0.1 percent of the population, one-
tenth the incidence of intracranial aneurysms. Brain AVMs are 
considered sporadic congenital developmental vascular lesions, 
but their pathogenesis is not well understood. Rare cases of 

Figure 1 International league against epilepsy (ILAE)  emonstrating 
Types of seizures.

Figure 2 ILAE classification of the epilepsies.

familial brain AVMs have been reported but it is unclear if these 
are coincidental or indicate true familial occurrence [8]. However, 
genetic variation may influence brain AVM development and 
clinical course [9,10].

The angioarchitecture of brain AVMs is direct arterial to venous 
connections without an intervening capillary network. Both the 
arterial supply as well as the venous drainage may be by single or 
multiple vessels. Gliotic brain is usually admixed with the vascular 
tangle, and calcification may be seen in the vascular nidus and 
surrounding brain. The high-flow arteriovenous communication 
potentiates a variety of flow-related phenomena such as the 
development of afferent and efferent pedicle aneurysms, which 
occur in 20 to 25 percent of patients, and arterialization of the 
venous limb. Aneurysms can be a source of bleeding in patients 
with brain AVMs and are thought to worsen their prognosis. 
Abnormal flow and a vascular steal phenomenon have been 
suggested to underlie some clinical symptoms associated with 
brain AVMs (Figure 3).

Magnetic resonance angiography (MRA) is a group of techniques 
based on magnetic resonance imaging (MRI) to image blood 
vessels. Magnetic resonance angiography is used to generate 
images of the arteries in order to evaluate them for stenosis 
(abnormal narrowing), occlusion or aneurysms (vessel wall 
dilatations, at risk of rupture) [7]. MRA is often used to evaluate 
the arteries of the neck and brain, the thoracic and abdominal 
aorta, the renal arteries, and the legs (called a "run-off"). MRA 
sensitivity and specificity with arterial aneurysm it was 97% and 
82%, also it was 97% and 82%, with stenosis of more than 50%, it 
was 98% and 46%, with stenosis of less than 50% and lastly it was 
96% and 84% [8]. In the diagnosis of cerebral AVM nidus size S1: 
<3 and S2: 3-6 cm sensitivity was 100% but accuracy was 100% 
and 73.3% respectively.

DSA was 100% sensitive in the diagnosis of superficial and deep 
venous drainage AVM. Regarding the eloquence of brain area 15 
had no eloquence by both MRA and DSA and identification of 
eloquence of brain area sensitivity was 73.3% and accuracy was 
86.7%. The main feeding vessels was found (22, 73.3%) in both DSA 
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and MRA findings. Distal vessels was seen (8, 26.7%) in DSA but 
not seen in MRA findings. Intranidal aneurysm and Angiopathic 
AVM were seen in 3(10.0%) and 4(13.3%) respectively in DSA. 
This study was carried out to diagnose the patients presented 
with cerebral AVM by MRA and DSA. MRA could not be evaluated 
flow status of AVM, distal feeding arteries, intranidal aneurysm 
and angiopathic AVM which could be detected by DSA. So, DSA is 
superior to MRA in diagnosis of cerebral AVM.

Objectives 
Primary
Study prevalence of vascular abnormalities along patients with 
adult onset Idiopathic generalized Tonic clonic seizures.

Secondary
To revise the diagnostic criteria of adult onset Idiopathic 
generalized Tonic clonic seizures.

Materials and Methods
Research design: Prospective study.

Study population: 20 cases of IGTC seizures.

Inclusion criteria
• Age: >16 years old.

• Sex: NO sex difference.

• Family history of seizures: with or without family history of 
seizures.

• Normal MRI brain or CT brain, normal MRA.

• EEG: Positive/Negative EEG findings since SEIZURES are 
clinical diagnosis.

• Laboratory investigations: Normal metabolic profile (Na, K, 
Ca, Mg, Cl, kidney function, liver function).

• Patient had Adult onset Generalized tonic clonic seizures.

Exclusion criteria
• All cases of Secondary seizures and not presented by GTC 

seizures, below the age of 16 years old.

• Study settings: It is interventional clinical study.

• Duration of study: The proposed study will be conducted over 
a period of 6 months.

• Study instrument and validation procedure tools:

1) Clinical examination

2) Full Lab. Investigations

3) EEG

4) MRI brain, MRA brain

5) Diagnostic Digital subtraction angiography (DSA).

Validation procedure: Correlation between clinical examination 
finding, MRA brain, findings with DSA (All will validate each 
other).

Ethical issues: A written consent to be obtained from recruited 
subjects.

Methodology: Twenty outpatients fulfilling inclusion criteria 
of Idiopathic Generalized seizure (IGS) will be neurologically 
examined. MRI and MRA brain will be done to the patients 
followed by DSA. Data will be collected and analysed.

Result
Demographic data: Age the youngest case was 17 years old and 
eldest was 28 years old. As regard types of generalized seizures, 
ten (50%) cases were generalized tonic clonic seizures, 6 (30%) 
cases were myoclonic seizures, 4 (20%) cases were absence 
seizures. For the twenty cases 16 cases (80%) showed generalized 
poly spikes and slow waves seen along all leads (Paroxysm of 
spikes and slow waves) on the other hand EEG showed unilateral 
persistent spikes for 4 cases (20%) of cases apart, corresponding 
MRI brain, MRA and MRV are completely normal in all cases. 
As regard DSA showed micro AVMs in 4 CASES (20%) cases  
(3 superficial right temporal, one superficial left parietal) (Figure 4).

Correlation between DSA findings and EEG findings, EEG spikes 
were seen at same side of corresponding Micro AVMS recorded 
by DSA (Figures 5 and 6).

Discussion
Idiopathic generalized epilepsy (IGE) is a group of epileptic 
disorders that are believed to have a strong underlying genetic 
basis. Patients with an IGE subtype are typically otherwise normal 
and have no structural brain abnormalities. People also often 
have a family history of epilepsy and seem to have a genetically 
predisposed risk of seizures. IGE tends to manifest itself between 
early childhood and adolescence although it can be eventually 
diagnosed later. The genetic cause of some IGE types is known, 
though inheritance does not always follow a simple monogenic 
mechanism.

 
Figure 3 Types and Size of AVM.
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Figure 4 EEG showed Right focal spike for patient presented by generalized tonic clonic seizure (Idiopathic) with normal MRI brain, MRA and 
MRV.

Figure 5 Following a complete six-vessel angiographic evaluation, a single AVM was identified in the left parietal region fed 
solely by the anterior parietal branch of the middle cerebral artery (MCA) and draining into two superficial cortical 
veins (central and parietal veins) with a long pial course along the surface of the brain. There was evidence of 
venous ectasia in the central vein proximal to a focal stenosis as the vein reached the superior sagittal sinus. The 
nidus of the AVM was small.
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Brain AVMs occur in about 0.1 percent of the population, one-
tenth the incidence of intracranial aneurysms [1]. Supratentorial 
lesions account for 90 percent of brain AVMs; the remainder are 
in the posterior fossa. They usually occur as single lesions, but as 
many as 9 percent are multiple [10].

Brain AVMs underlie 1 to 2 percent of all strokes, 3 percent 
of strokes in young adults, and 9 percent of subarachnoid 
haemorrhages [11,12].

In our study we found that Prevalence of small AVM using DSA 
among patients with apparently Idiopathic Generalised seizures 
with persistent EEG focal spikes with secondary polyspike and 
normal MRI brain MRA, MRV is 20%. This is nearby study done 
by Garcine et al. on 2012 who found that Eleven to 33 percent of 
Patients with cortically-located, multiple, and superficial-draining 
AVMs are more likely to present with seizures [12]. Seizures are 
typically focal, either simple or partial complex, but often have 
secondary generalization.

Idiopathic generalized seizures 

 

Persistent unilateral spikes recorded by EEG  

 

Normal MRI brain, MRV, MRA 

 
Diagnostic Cerebral Digital Subtraction Angiography (DSA) 

 

Positive: Focal AVM, Secondary Seizures Negative: No AVM, True Idioapthic 

seizures  

Figure 6 Proposed Clinical and Radio Logical Approach for Case with IGTCS.

So the question can we consider all cases of idiopathic generalized 
seizure with persistent focal spikes are really true idiopathic or 
they could be focal onset with very fast spread that the patient 
can’t recognize its focal onset clinically and based upon limited 
sensitivity of MRA BRAIN to detect very small AVM as mentioned 
before, DSA could help to exclude small sized AVMs.

Limitations
Our study is limited by the relatively small sample size.

Recommendations
As regard future Protocol for Cases with Clinical picture of 
generalized idiopathic seizures and persistent unilateral spikes 
recorded, DSA could be helpful to exclude true Idioathic from 
Secondary focal seizures with very fast spread to generalized 
seizures.
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